Introduction
============

Hospital protein-energy malnutrition (PEM) occurs worldwide ([@B01]-[@B03]). Studies conducted in Latin America ([@B04]) and in Brazil ([@B05]) have demonstrated PEM in approximately 50% of hospitalized patients. The impairment of the nutritional status of hospitalized patients is closely associated with, among other factors, the incorrect execution of basic actions in nutritional care ([@B06]-[@B08]). Despite the demonstration in clinical studies of a high prevalence of malnutrition among hospitalized patients, in clinical practice PEM is not yet recognized as an illness and not always diagnosed ([@B09]). Several reports have shown that the presence of PEM results in an impairment of the response to therapeutic planning ([@B10]), inefficiency and delay in wound healing and a decrease in wound bursting strength related to sutures, development of pressure ulcers ([@B11],[@B12]), as well as increases in the frequency of infectious and noninfectious complications ([@B13]), the duration of hospitalization, and the mortality rate ([@B14],[@B15]). In addition, it has also been established that the impact of hospital malnutrition on health and social costs is significant ([@B16]). According to Correia and Waitzberg ([@B17]), in developing countries, hospital costs for the public health system were on average 60% higher for the hospitalization and treatment of malnourished patients compared to well-nourished ones.

The objective of this observational prospective study was to analyze the evolution of nutritional status, the frequency of malnutrition reported in the clinical diagnoses and the associations between nutritional status and the administration of nutritional therapy, the development of complications and the clinical outcome of patients in a public teaching hospital of high complexity in Brazil.

Patients and Methods
====================

Patients
--------

Patients hospitalized on the wards of internal medicine (a total of 52 hospital beds), oncology (a total of 24 hospital beds) and infectious diseases (a total of 16 hospital beds) of Hospital de Clínicas, Universidade Federal de Uberlândia (a total of 510 hospital beds), between 09/01/2009 and 10/31/2009, were included in the study. To avoid situations compromising nutritional status associated with medium or large surgical interventions, surgical patients were excluded. The study was approved by the Research Ethics Committee of the Universidade Federal de Uberlândia, MG, Brazil (research protocol No. CEP/UFU 120/09) and all participants gave written informed consent.

Assessment of nutritional status
--------------------------------

Nutritional status was assessed by the same professional throughout the study. The subjective global assessment (SGA) questionnaire ([@B18]) was applied during the first 48 h of hospitalization and then at 4-6, 10-12, and 16-18 days following admission. For patients with a longer hospital stay, the evaluations were carried out 4 to 6 days after the previous assessment.

Subjective global assessment
----------------------------

The SGA originally proposed by Detsky et al. ([@B18]) is a method for screening nutritional status, which, in a rapid and simple way, determines if the availability of nutrients is impaired due to decreased food intake, poor digestion or absorption; whether the nutritional status disorder has led to effects on the function of organs or on body composition, and whether the disease of the patient influences the need for energy and nutrients. The physical examination determines whether the PEM has reduced fat and/or muscle mass and whether the patient presents edema in the lower extremities, sacral region and/or ascites. Information from the clinical history and physical examination is assigned numerical values subjectively in order to classify the patient as well-nourished (SGA A), moderately malnourished or at risk of malnutrition (SGA B) or severely malnourished (SGA C). The ability of the SGA to indicate malnutrition-associated risks of poor outcome has been validated by Raslan et al. ([@B19]).

Data collection
---------------

Data concerning gender, age, and clinical-surgical diagnosis were collected at the time of hospital admission. During hospitalization, information related to established nutritional therapy, diagnosis of infectious (pneumonia, sepsis, urinary tract infection) and noninfectious complications (anemia, pressure ulcer, refeeding syndrome), and other clinical/surgical diseases was obtained daily by consultation of the patient\'s record. At the time of hospital discharge, information regarding the length of hospitalization, other clinical/surgical diagnoses and outcome (discharge or death) was collected.

Statistical analysis
--------------------

The descriptive statistics of the data collected were used to characterize the patients. The two-sample test of proportion for large samples was used for the proportion comparison between groups. A multivariate logistic regression model was also used to evaluate the impact of some factors on the complication and death risk, as well as the binomial test for proportion values. Statistical analysis was performed using the Stata software (USA), version 12.0. The level of significance was set at P \< 0.05.

Results
=======

A total of 109 patients hospitalized on the internal medicine (n = 54), oncology (n = 43), and infectious diseases (n = 12) wards were prospectively included in the study. During the first 48 h of hospitalization, patients were classified as well-nourished (n = 73), moderately malnourished or at risk of malnutrition (n = 28), and severely malnourished (n = 8), i.e., a prevalence of malnutrition of 33.2% ([Table 1](#t01){ref-type="table"}). The relative frequency of malnutrition among patients hospitalized on the oncology ward (0.535) was significantly higher than among the patients hospitalized on the internal medicine ward (0.148; P = 0.000). Similar results were observed in the comparison between the infectious diseases ward (0.416) and the internal medicine ward (0.148; P = 0.034). There was no significant difference in the relative frequency of malnutrition between patients hospitalized on the oncology and infectious diseases wards (P = 0.469). Among the patients evaluated as malnourished (n = 36), PEM was included in the list of clinical diagnoses in only five records (13.9% of cases, P = 0.000; [Table 2](#t02){ref-type="table"}).

Table 1.Distribution of patients in this study as a function of hospital ward, age, gender, and nutritional status according to the Subjective Global Assessment (SGA) at the Hospital de Clínicas, Universidade Federal de Uberlândia.WardPatientsAge (years)Gender (n)SGAFMABCInternal medicine54 (49.5%)54.1 ± 17.837174662Oncology43 (39.5%)52.1 ± 18.2261720185Infectious diseases12 (11.0%)38.1 ± 16.066741Total109 (100%)694073288[^1]

Table 2.Inclusion of malnutrition in the clinical diagnoses of the records of patients according to the hospitalization ward at the Hospital de Clínicas, Universidade Federal de Uberlândia.WardsPatients assessed as malnourished by SGAClinical diagnosisNon-inclusion of the malnutrition diseaseInclusion of the malnutrition diseasePInternal medicine862Oncology23212Infectious diseases541Total36 (100%)31 (86.1%)5 (13.9%)0.000[\*](#TFN02t02){ref-type="table-fn"}[^2][^3]

During the period of sequential evaluation of nutritional status, some well-nourished patients progressed to moderate malnutrition (n = 7), some patients with moderate malnutrition progressed to severe malnutrition (n = 4) or to well-nourished status (n = 8), and 1 patient with severe malnutrition progressed to moderate malnutrition ([Table 3](#t03){ref-type="table"}). Among the 36 patients classified with malnutrition (SGA B + SGA C), only 22 (61.1%) received nutritional therapy, i.e., a total of 14 (38.8%) patients evaluated as moderately or severely malnourished did not receive treatment for recovery of nutritional status. In contrast to these results, nutritional therapy was administered to 6 patients (8.2%, total of 67 patients) classified as well-nourished ([Figure 1](#f01){ref-type="fig"}).

Figure 1.Administration of Nutritional Therapy (NT) as a function of nutritional status. Nutritional status was assessed by Subjective Global Assessment (SGA) within the first 48 h of hospitalization. SGA A = well-nourished; SGA B + SGA C = malnourished. Data are reported as number of patients.

Table 3.Periodic assessment of nutritional status according to the Subjective Global Assessment (SGA) and clinical outcome of patients.SGA ASGA BSGA CTotalHospitalizedDischargeDeathHospitalizedDischargeDeathHospitalizedDischargeDeathHospitalizedDischargeDeathUp to 48 h73002800800109004-6 days68 ^a^5027 ^d,e^009001045010-12 days46 ^b^21023 ^f^326307527216-18 days2619210 ^g,h^844 ^l^114028722-24 days19 ^c^6010 ^i^00500346028-30 days12708 ^j^02500257234-36 days850421221149240-42 days521400101102246-48 days50031001082052-54 days1402 ^k^0010044060-62 days10011010031066-68 days01010010021072 days000010010020Total0703016908309415[^4]

Infectious and noninfectious complications were identified in 28/36 malnourished patients (77.8%) and in 9/73 patients evaluated as well-nourished at admission (12.3%; P = 0.000). Furthermore, according to the results of a logistic model, malnourished patients presented a marked increase in the risk of developing complications when compared with well-nourished patients (odds ratio = 19.80), regardless of the ward of hospitalization ([Figure 2](#f02){ref-type="fig"}). Among well-nourished patients the relative frequency of complications was higher in patients hospitalized on the oncology (4/20) and infectious diseases wards (2/7) than on the internal medicine ward (3/46; [Figure 2](#f02){ref-type="fig"}).

Figure 2.Frequency of infectious and noninfectious complications as a function of nutritional status. Nutritional status was assessed by Subjective Global Assessment (SGA) within the first 48 h of hospitalization. SGA A = well-nourished; SGA B + SGA C = malnourished. Data are reported as percent of patients.

A total of 70 patients sequentially evaluated as well-nourished (95.9% of cases, n = 73), as well as 24 patients at risk for or with moderate malnutrition, or with severe malnutrition (66.6% of cases, n = 36) were discharged from the hospital. Hospital discharge without treatment for nutritional status recovery, or with only initial treatment, prevented the calculation of the effect of nutritional status on hospital stay (15.3 ± 14.1 *vs* 17.9 ± 11.0 days for well-nourished and malnourished patients, respectively).

The death rate was significantly higher among patients evaluated as moderately or severely malnourished during the hospital stay (n = 12, 33.3% of cases) than among patients assessed as well-nourished (n = 3, 4.1% of cases; P = 0.001) ([Figure 3](#f03){ref-type="fig"}). Thus, malnourished patients presented a higher risk of death compared to well-nourished patients (odds ratio = 3.03). According to the results of the estimation of a logistic model, an increase of the probability of death was observed among patients hospitalized on the oncology (odds ratio = 6.67) and infectious diseases (odds ratio = 1.68) wards compared to patients hospitalized on the internal medicine ward. The discharge of malnourished patients may also have interfered with the demonstration of the association between malnutrition and death. This interpretation is based on the demonstration of deaths among well-nourished patients hospitalized on the internal medicine, oncology and infectious diseases wards. However, among the malnourished patients no deaths occurred in the wards of internal medicine and infectious diseases ([Figure 3](#f03){ref-type="fig"}).

Figure 3.Clinical outcome as a function of nutritional status. Nutritional status was assessed by Subjective Global Assessment (SGA) within the first 48 h of hospitalization. SGA A = well-nourished; SGA B + SGA C = malnourished. Data are reported as percent of patients.

Discussion
==========

We demonstrated that 33.2% of the patients (n = 36) evaluated within the first 48 h of admission had PEM. Although 8 patients showed improvement in their nutritional status, during hospitalization 7 new cases of malnutrition were diagnosed, as well as 4 patients presenting further deterioration of nutritional status. Despite the increased morbidity and mortality associated with malnutrition, the diagnosis of malnutrition *per se* did not prevent patient discharge.

The development of the capacity to prevent, identify and treat malnutrition is a major concern among various international organizations ([@B08],[@B20]). In Brazil, the establishment of the Multidisciplinary Team of Nutritional Therapy in 1998 by the National Agency of Health Surveillance, Ministry of Health ([@B21]), was an important step in the attempt to resolve the hospital malnutrition issue. However, this initiative has not yet significantly reduced the frequency of PEM in hospitals. Clinical studies have demonstrated that Latin America ([@B04]) and Brazil ([@B05]) have the highest published rates of PEM worldwide ([@B02]). The lack of updating, availability and interaction among members of the Multidisciplinary Team of Nutritional Therapy and the lack of emphasis on nutritional issues of the patients among health care professionals (including the assessment of nutritional status and the implementation of nutritional therapy), are some of the reasons for the increased frequency of PEM among hospitalized patients ([@B06],[@B07]). The worsening of nutritional status in hospitalized patients is also closely associated with numerous aspects of the hospital routine ([@B22]). Usually the body weight and height of patients are not recorded; the daily calculation of rest/intake is not routinely performed, and the outcome of nutritional status of malnourished patients or of those at nutritional risk is not assessed. Thus, it is possible to conclude that there is not enough standardization of nutritional therapy protocols ([@B21]) for the problem of hospital malnutrition to be resolved. Due to the complexity of issues related to the nutritional care of hospitalized patients, the diagnosis of the actions of the professionals of different categories that contribute to the development or exacerbation of PEM among Brazilian patients is necessary, as already done in hospitals of some developed countries ([@B06],[@B09],[@B20]). The implementation of isolated actions is insufficient to resolve the problem of hospital malnutrition.

It has been repeatedly demonstrated in the literature ([@B23]-[@B25]) and established in the Guidelines of the American Society for Parenteral and Enteral Nutrition (ASPEN) and European Society for Parenteral and Enteral Nutrition (ESPEN) that nutritional therapy for hospitalized patients should be effectively administered to prevent and/or reduce the installation of malnutrition or to correct the nutritional changes already installed in malnourished patients ([@B26],[@B27]). However, this approach cannot be confirmed by our results. In the present study, hospital discharge of individuals with PEM was a common practice adopted in a systematic way, regardless of the degree of malnutrition of the patient. The lack of recognition of PEM as a treatable disease and with a real possibility of resolution may be one of the causes of this conduct, i.e., the diagnosis of malnutrition is not a sufficient reason for maintaining the hospitalization of the patient. Furthermore, the lack of inclusion of PEM among the diseases that require hospitalization, as well as the limited number of beds available in the Brazilian public health system, are also causes of questionable practices, such as the discharge of malnourished patients.

A practice that limited the identification of the effect of enteral or parenteral nutrition in the present study was the fact that among the patients assessed as malnourished only 61.1% (n = 22) received nutritional therapy. Another relevant and disturbing result was the significant number of individuals classified as well-nourished who received nutritional therapy (8.2%, n = 6), especially when considering that the study evaluated patients admitted to a public university hospital with limited financial resources.

Another result of concern identified in this study was the failure of the health team to include the diagnosis of malnutrition in the clinical diagnoses of the patients. It is important to emphasize that if the nutritional status is not diagnosed, then actions for the treatment and prevention of malnutrition are not implemented, resulting in the patient being exposed to all the complications inherent to the presence of nutritional deficits ([@B05],[@B07],[@B08]). Confirming data in the literature ([@B10],[@B13],[@B20],[@B28],[@B29]), we showed that malnourished patients have more complications and more frequently progress to death when compared to well-nourished patients. In the present study, malnourished patients had a 19.8 times increased odds ratio to develop complications and a 3.3 times increased odds ratio of death compared to well-nourished patients. These results are of concern and, to our knowledge, this is the first report that a large number of malnourished patients did not have the disease included in their clinical diagnosis, did not receive nutritional therapy, and were discharged regardless of their nutritional status.

Malnutrition is an authentic and treatable disease, often unrecognized, unappreciated and only sporadically treated, although its effects are highly detrimental to the clinical course and prognosis of patients ([@B22]). Given the influence of nutritional status on the clinical outcome, already established in the ASPEN and ESPEN Guidelines ([@B25],[@B26]), it is essential to investigate the clinical conditions associated with compromised nutritional status in an attempt to identify if the insufficient intake/missing energy and nutrients are the causal factor, if nutritional deficiencies are due solely to injury, or if both factors are operative. The prevalence of malnutrition *per se* identified in this study illustrates the importance of an effective Nutritional Therapy Multiprofessional Team in the hospital that is updated and committed to the patient\'s nutritional care. The presence of malnutrition observed by trained professionals requires an appropriate conduct for the recovery of nutritional status ([@B27]), i.e., discharge of malnourished patients must be considered at least to be a questionable conduct. Since in many hospitals the basic equipment/materials needed for the recovery of nutritional status are usually available, but there is a limitation of hospital beds provided by the Brazilian public health system, it is essential to determine which patients would potentially benefit more from continued hospitalization. More specifically, patients with mild or even moderate proteinenergy malnutrition, low or absent metabolic stress, minimal or absent losses of food and/or nutrients (absence/control of diarrhea and/or vomiting, absence/control of systemic infectious and/or liver/kidney diseases, absence/control of disabsorptive syndromes, among others), with the availability of a caregiver and sufficient financial conditions to purchase the products for a recommended diet, as a rule, can be monitored as outpatients. However, for patients with severe malnutrition, with high metabolic stress, presenting disabsorptive syndromes or involvement of organs/systems related to metabolism, in the extreme age groups (children and elderly), with poor financial conditions and without a caregiver, the indication of hospitalization or a longer hospital stay may result in patient survival.

It should be recognized that the presence of protein-energy malnutrition is not a question of aesthetics, but is a treatable disease that increases morbidity and mortality. It is necessary to carefully evaluate the clinical status of each patient and what is necessary to establish a program of nutritional therapy with the best cost/benefit ratio. It is hoped that the results shown in this study be used as a warning for the reassessment and development of more appropriate behavior for the nutritional care of hospitalized patients.
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[^1]: Data for patients, gender and SGA are reported as number and data for age are reported as means ± SD. SGA A = well-nourished; SGA B = moderately malnourished or at risk of malnourishment; SGA C = severely malnourished.

[^2]: SGA = Subjective Global Assessment. Malnourished = moderately malnourished or at risk of malnutrition + severely malnourished (SGA B + SGA C).

[^3]: P \< 0.05 (binomial test for proportion differences).

[^4]: SGA A = well-nourished; SGA B = moderately malnourished or at risk of malnourishment; SGA C = severely malnourished. Modification of nutritional status: a = 3 patients SGA A to SGA B; b = 3 patients SGA A to SGA B; c = 1 patient SGA A to SGA B; d = 3 patients SGA B to SGA A; e = 1 patient SGA B to SGA C; f = 2 patients SGA B to SGA A; g = 1 patient SGA B to SGA A; h = 1 patient SGA B to SGA C; i = 1 patient SGA B to SGA C; j = 1 patient SGA B to SGA A; k = 1 patient SGA B to SGA C; l = 1 patient SGA C to SGA B.
